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We use the interaction between nulling and subpulse drift to determine the alias order of this drift
in PSR B0809+74. We nd that the subpulse drift is not aliased but directly reflects the actual motion
of the subbeams. The carousel-rotation time must then be over 200 seconds, which is much longer than
theoretically predicted. The drift pattern after nulls diers from the normal one, and using the absence of
aliasing we determine the underlying changes in the subbeam-carousel geometry. We show that after nulls,
the subbeam carousel is reduced in size, suggesting that it originates lower in the pulsar magnetosphere. The
many striking similarities with emission at higher frequencies, thought to be emitted lower too, indicate that
after nulls we look deeper in the pulsar magnetosphere than we do normally. Depending on the model, this
change in emission height indicates an increase of the particle velocity and/or a decrease in plasma density
after nulls.
pulsars: individual (PSR B0809+74)
Introduction In pulsars, the emission in individual pulses generally consists of one or more peaks (‘sub-
pulses’), that are much narrower than the average prole and the brightness, width, position and number of
these subpulses often vary from pulse to pulse.
In contrast, the subpulses in 0809+74 have remarkably steady widths and heights and form a regular
pattern (see Fig. img:data.ta). They appear to drift through the pulse window at a rate of −0.09P2/P1,
where P2 is the average longitudinal separation of two subpulses within one rotational period P1, which is
1.29 seconds. Figure img:data.ta also shows how the pulsar occasionally stops emitting, during a so-called
null.
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The centre of the Gaussian that ts the pulse prole best is at 0◦. a) The observed pulse sequence, with a
null after pulse 30. b) The Gaussian curves that tted the subpulses best. Nulls are shown in lightest gray,
driftbands tted to the subpulse pattern are medium gray. img:data.t
1
